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with which the gyroscopically maintained reference direction is
preserved can be checked by comparing its position at the begin-
ning of a run and when the instrument is returned to the surface
at the end of a run. Sample data indicate checks in the direction
as close as 10 min. of arc or better after runs of 2^ to 5J^ hr.
The instrument can be run on either wire line or drill pipe.
The Schlumberger "electromagnetic teleclinometer"1 deter-
mines magnitude and direction of inclination by electromagnetic
induction. A small coil is rotated by a motor about an axis
parallel with the well bore. The resulting induced voltage is
measured at the surface through a rnulticonductor cable which
also supplies power and controls other operations within the
apparatus. The coil is just below an electromagnetic pendulum.
If the device is vertical, the coil occupies a symmetrical position
in the field of the electromagnetic pendulum, and the induced
voltage is zero. If the apparatus is inclined, a voltage is induced
that is proportional to the degree of inclination. In a second
operation the current to the electromagnetic pendulum is turned
off; the coil acts as an earth inductor; and the induced voltage
is proportional to the earth's field. By determining the relative
phase of the voltage induced from the earth's field and that from
the electromagnetic pendulum, the azimuth of the direction of
displacement of the pendulum with respect to the magnetic
meridian is determined. Thus, the apparatus determines both
magnitude and direction of the inclination.
All the well-surveying devices are arranged to make a series
of readings that are either controlled from the surface or take
place automatically at prearranged time intervals. In either
case this provides a means of determining the depth at which
the deflection readings are made.
The principles of the better known well-surveying systems are
as follows:
The "Driftmeter" uses oriented drill pipe and a free-swing-
ing pendulum.
The Alexander Anderson system uses oriented drill pipe, and a
special multiple pendulum.
The Surwell "Clinograph" (of the Sperry Sun Company)
uses a gyroscope and spherical level with a photographic record
made on 16-mm. moving-picture film which includes a photo-
1 Schlumberger and Doll, 1937,